Assessment of methane and methanethiol in the headspace gas from cultures of various strains labeled Clostridium hastiforme or Clostridiurn subterminale allowed differentiation between these two species. C. hastiforme strains produced significantly more methane and less methanethiol than C. subterminale strains. We confirm that strain DSM 1786 (= ATCC 25772) does not belong to either of these species.
Bacteria of the genus Clostridium form a very heterogeneous group (3), and their identification requires both conventional phenotypic tests and analysis of volatile fatty acids by gas chromatography (4) . As in some instances these procedures are not sufficient to assign a strain to a nomenspecies and to differentiate some taxa, additional criteria are needed (2) . The simultaneous analysis of hydrocarbons and volatile organosulfur compounds by headspace gas chromatography is a convenient approach for the study of clostridia (5). In this paper, we report that this headspace gas chromatography method can be helpful for distinguishing between Clostridium hastiforme and Clostridium subterminale.
We examined 10 strains in this study, including the type strains of C . hastiforme and C. subterminale. The sources of compounds by gas chromatography. Separation was achieved on columns packed either with n-octane-Porasil C or with a 0.5-nm (aperture size) molecular sieve for the quantification of methane. Details of the method which we used have been described previously (5, 6).
The headspace gas chromatography analysis of hydrocarbons and volatile organosulfur compounds was applied to four strains labeled C. hastiforme, to five strains labeled C. subterminale, and to an unnamed strain, Clostridium sp. strain MPP 20 (= DSM 1786 = ATCC 25772 = VPI 2461). Our results indicate that these strains can be classified into three groups, according to the detection of methane and methanethiol (Table 2 ). C. hastiforme strains all produced more than 40 nmol of methane per tube and a methanethiol peak area less than 200 cm2. C. subterminale strains all produced less than 20 nmol of methane per tube and a methanethiol peak area greater than 8,000 cm2. No overlapping of the results was observed. The third group corresponded to one strain, Clostridium sp. strain MPP 20, which cannot be included in the other groups.
C . hastiforme and C. subterminale share many phenotypic properties (2) . These nonglucidolytic clostridia show moderate proteolysis, with C. hastiforme being somewhat less proteolytic than C. subterminale (8) . Protein electrophoresis is a useful tool for distinguishing the two species (2) . As a consequence, strain ATCC 25772 (= MPP 20), formerly the type strain of C. hastiforme (7) , was placed in the unnamed clostridium group, while strain ATCC 33268 (= VPI 12193) was designated as the new type strain of C. hastiforme (2). 'Results can be expressed in nanomoles per tube because methane is distributed only in the gas phase (5, 6) .
Results are expressed arbitrarily as peak areas in square centimeters (triangulation), because methanethiol is distributed in liquid and in gas phases and the amount detected in the headspace reflects the amount in the medium, but quantitative evaluation was hitherto impracticable.
Spore location, production of hydrogen (2), and sodium citrate utilization (1) can be other discriminating factors. Results obtained from headspace gas chromatography patterns confirmed that strains labeled C. hastiforme form one group, strains labeled C. subterminale form a second group, and strain ATCC 25772 does not belong to either species. Recent work (9) has individualized Clostridium argentinense and has divided the other strains initially identified as C. hastiforme or C . subterminale into six deoxyribonucleic acid relatedness groups. Unfortunately, our study and the study of Suen et al. (9) had in common only the type strains of C . hastiforme and C . subterminale and Clostridium sp. strain ATCC 25772 (= AL 1449 = MPP 20). Our results and those of Suen et al. are in perfect agreement on this point; Clostridium sp. strain ATCC 25772 is neither a C. hastiforme strain nor a C. subterminale strain.
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